This article surveyed the main neuromarketing techniques used in the world and the practical results obtained. Specifically, the objectives are (1) to identify the main existing definitions of neuromarketing; (2) to identify the importance and the potential contributions of neuromarketing; (3) to demonstrate the advantages of neuromarketing as a marketing research tool compared to traditional research methods; (4) to identify the ethical issues involved with neuromarketing research; (5) to present the main neuromarketing techniques that are being used in the development of marketing research; (6) to present studies in which neuromarketing research techniques were used; and (7) to identify the main limitations of neuromarketing. The results obtained allow an understanding of the ways to develop, store,
Introduction
Unconscious mental processes are major influences in people's deliberation. Among the newest techniques for the measurement of marketing stimuli are neuroimaging techniques, which make an image of the patient's brain using non-invasive means. When used in marketing to understand consumer behaviour in relation to markets and commercial trade, these methods are called neuromarketing techniques (Lee, Broderick & Chamberlain, 2007) .
The use of neuromarketing activities has aroused some controversy. On one hand, critics of the subject believe that the use of such techniques would affect consumers' ability to choose not to consume marketed products, leaving the individuals unable to resist such efforts and making them easy targets for the company's campaigns (Wilson, Gaines & Hill, 2008) . On the other hand, defenders of neuromarketing activities, such as Lindstrom (2009a Lindstrom ( , 2009b and Dooley (2010) , discuss the benefits deriving from the technique to both consumers and organisations. According to these authors, consumers would benefit from the creation of products and campaigns directed to them and would have their decisions facilitated rather than manipulated, while organisations would save large portions of their budgets that are currently used on inefficient and ineffective campaigns, ensuring greater competitiveness and improvements to customers. There is yet another segment of researchers who believe that neuromarketing would be much more science fiction than reality because it is impossible to find people with identical thoughts in the world, as thought is changeable and varies according to personal experiences, values and character (Hubert, 2010) .
From the context outlined, this article seeks to survey the main neuromarketing techniques used in the world and the main practical results obtained. Specifically, the objectives are (1) to identify the main existing definitions of neuromarketing; (2) to identify the importance and the potential contributions of neuromarketing; (3) to demonstrate the advantages of neuromarketing as a marketing research tool compared to traditional research methods; (4) to identify the ethical issues involved with neuromarketing research; (5) to present the main neuromarketing techniques that are being used in the development of marketing research; (6) to present studies in which neuromarketing research techniques were used; and (7) to identify the main limitations of neuromarketing.
Although studies on this topic were first conducted in the early 1990s, research in the area is still scarce and inconclusive due to high costs and the need for specialised equipment. However, neuromarketing offers new approaches that, if incorporated into other methodologies, may lead to very interesting effects and could expand the results of marketing strategies in different segments. Organisations can be encouraged to develop market research with the use of neuroimaging techniques for product development, the choice of channels, and pricing and communication decisions.
Methodology
The field of neuromarketing is fairly new and of great interest to marketing researchers (Morin, 2011 , Dinu, Tannase, Dinu & Tannase, 2010 . This exploratory research used the technique of content analysis. This technique was described by Bardin (1977) as a set of techniques for the analysis of communications that use systematic procedures and generate a description of the messages' contents.
This research was conducted in two stages. The first step comprised a search for introductory information about the theme in non-academic articles, blogs, academic articles and websites of neuromarketing companies. The non-academic magazines selected were Forbes, The Guardian, the New York Times, The Washington Post, the Los Angeles Times and The Times. The marketing blogs were selected by means of Google's blog search tool. The blogs that contained articles explaining the concept of neuromarketing were selected. These blogs were Neurosciencemarketing Brandsala, Fast Company, Eulogy and RW Connect. Regarding academic articles, introductory articles about the subject were chosen (Lee et al., 2007 , Ariely & Berns, 2010 , Morin, 2011 . This first step culminated with a general understanding of the theme and the determination of new areas of exploration for the next phase. A recurring point in the articles was the definition of neuromarketing as a new technique for market research.
In the second step, only peer-reviewed academic articles were analysed. To access the content of the articles, the EBSCOhost research platform was used; this platform provided access to over 375 databases. Because neuromarketing is described as a marketing research engine for which it is important to study consumers' behaviour, the following keywords were used: neuromarketing, marketing research and consumer behaviour. In total, 23 articles were read.
The next phase of the analysis consisted of encoding and categorising the documents selected (Bardin, 1977) . At this point, semantic elements present in the documents were identified and grouped into defined categories. After reading the articles, seven categories were established based on the criteria of exclusivity, homogeneity, relevance, objectivity and productivity (Bardin, 1977) .
Presentation of Results
The results from the content analysis technique are presented, grouped into the identified categories: definition of neuromarketing, importance of neuromarketing to marketing studies, advantages of neuromarketing over traditional methods of research, ethical issues of neuromarketing, neuromarketing techniques, studies carried out with the application of neuromarketing, and the limitations and downsides of neuromarketing.
Definition of Neuromarketing
The first reports of the use of neuromarketing techniques came out in June 2002. Specifically, an advertising company from Atlanta (USA), Brighthouse, announced the creation of a department for the use of functional magnetic resonance images (fMRI) to conduct marketing research (Fisher, Chin & Klitzman, 2010) . Even before the technique received the prefix "Neuro", some companies already used neurophysiologic techniques, such as electroencephalography (EEG), to solve marketing problems (Fisher et al., 2010) . However, with advances in technology, neuromarketing techniques have been used to explore consumers' preferences (Murphy, Illes & Reiner, 2008) . This potential to analyse consumer preferences attracted great interest among marketing research companies. In addition to the interest of the companies in exploiting this market niche, the theme raised curiosity among academic researchers and left some individuals in society uncomfortable (Murphy et al., 2008; Fisher et al., 2010; Lee et al., 2007) .
Among the texts analysed, many conceptions of neuromarketing were found. Neuromarketing was described as a research field (Murphy et al., 2008) , a field of neuroscience (Perrachione & Perrachione, 2008) , a field of study (Lee et al., 2007 and Eser, Isin & Tolon, 2011) , a part of marketing (Fisher et al., 2010) , an interconnection of perception systems (Butler, 2008) , a scientific approach (Senior & Lee, 2008) , a subarea of neuroeconomics (Hubert & Kenning, 2008 ) and a distinct discipline (Garcia & Saad, 2008) . As to its purpose, some authors see neuromarketing mainly as a means of acquiring scientific knowledge (Lee et al., 2007; Murphy et al., 2008; Fisher et al., 2010; Butler, 2008; Senior & Lee, 2008; and Eser et al.; , while others view neuromarketing more as a potential tool for commercial marketing (Perrachione & Perrachione, 2008; Hubert & Kenning, 2008; 2007; Orzán, Zara & Purcarea, 2012; Green & Holbert, 2012; Vecchiato, Kong, Maglione, & Wei, 2012) .
Despite the differences in the a'uthors' views, it is possible to observe that some notions about neuromarketing are convergent. Among the most recurring themes in the category "definition of neuromarketing" were the understandings of neuromarketing as the measurement of brain activities; a research tool; research on consumers' behaviour; a field belonging to neuroscience; a marketing tool; the measurement of emotions and psychological processes; a commercial technique; the analysis of physiological and cognitive processes related to the nervous system; and a form of representing behaviours in images and colours.
The relationship between the field of study of neuromarketing and cerebral activity is evident in the very etymology of the word. Even so, many authors reaffirm this relationship. Murphy et al. (2008) , for instance, say that companies are emerging that provide information about consumer preferences based on the brain. Butler (2008) , Senior & Lee (2008) , Hubert & Kenning (2008) and Morin (2011) , on the other hand, associate neuromarketing with a neuroscience technique that identifies the cortical regions responsible for consumers' behaviour.
Neuromarketing is also described as a research tool that provides direct observations of brain reactions during marketing stimuli (Hubert & Kenning, 2008) . According to certain researchers, the brain is a black box that hides consumers' emotions and preferences (Marci, 2008; Javor, Koller, Lee, Chamberlain & Ransmayr, 2013; Fugate, 2007 and Green & Holbert, 2012) , and neuromarketing works as a window that unveils and gives access to these emotions (Green & Holbert, 2012; Ohme & Matukin, 2012; Fisher, Chin & Klitzman, 2010) . When obtaining insights from the brain processes of individuals, researchers will be able to understand, assess and predict the consumers' behaviour (Fisher et al., 2010 , Hubert & Kenning, 2008 Perrachione & Perrachione, 2008) .
Neuromarketing was also recurrently defined as the neuroscience of consumers (Babiloni, 2012; Ohme & Matukin, 2012) . However, some authors emphasise the difference between the two fields. Fisher et al. (2010) classify neuroscience more broadly as a neuroscientific field that studies consumers, whereas neuromarketing is defined as the simple application of these results to administrative practices. Lee et al. (2007) make clear the distinction between the terms: neuromarketing can be defined as the application of neuroscientific methods to analyse and understand human behaviour in relation to markets and marketing trades.
Other definitions approach neuromarketing as a field resulting from the association between two or even more sciences. According to Senior & Lee (2008) , neuromarketing consists of the marketing research domain based on social psychology, econometrics and social sciences. Page (2012) represents neuromarketing as the convergence between neuroscience, experimental psychology and experimental economics, while Garcia & Saad (2008) and Hubert & Kenning (2008) associate neuromarketing with the sciences of consumer behaviour and cognitive neuroscience, i.e., consumer behavioural sciences and neurobiology, respectively. However, the vast majority of articles approach neuromarketing as the connection between neuroscience and marketing (Hubbert & Keening, 2008; Garcia & Saad, 2008; Lee et al., 2007; Fisher et al., 2010; Ohme & Matukin, 2012; Senior & Lee, 2008; Fugate, 2007; Butler, 2008; Morin, 2011; Page 2012; Perrachione & Perrachione 2008 and Vecchiato et al., 2012) .
Many authors still use the terms "study of brain imaging" (Hubert & Kenning, 2008; Perrachione & Perrachione, 2008; Babiloni, 2012; Reynolds, 2006; Garcia & Saad, 2008; Green & Holbert, 2012) , "study of neuroimaging" (Eser et al., 2011 and Vecchiato et al., 2012) , and "neuro-technology" (Murphy et al., 2008 and Fisher et al., 2010) to refer to neuromarketing (Perrachione & Perrachione, 2008; Green & Holbert, 2012; Javor et al., 2013; Orzán et al., 2012; Fugate, 2007 and Morin, 2011) . This usage most likely occurs because fMRI is the most prominent technique under the academic and market spotlights, although the neuromarketing studies identified in this work go beyond brain imaging.
In this broad definition approach, several authors provide more elaborate explanations of neuromarketing. For example, some authors report neuromarketing as a way of revealing the cognitive emotional processes (fear, motivation, recognition, well-being and reward) underlying human conscience (Lee et al., 2007; Murphy et al., 2008 and Butler, 2008) . Fugate (2007) approaches the topic so as to convey the notion of neuromarketing in two ways (simple and elaborate). He asserts that neuromarketing travels between the emotional and rational parts of the person and that it is a technique that makes it possible to show that the physical and the psychological are co-dependent through images that record the rational and emotional responses to marketing stimuli.
Although the field of neuromarketing makes room for different understandings and observations, it is obvious that the definitions are inter-related. Therefore, a comprehensive definition that lists the main points of recurrent neuromarketing in the readings can be inferred. Thus, neuromarketing can be described as a field of research that creates a bridge between the fields of neuroscience and marketing (Butler, 2008; Senior & Lee, 2008 and Hubert & Kenning, 2008) . It has the purpose of establishing relations between marketing stimuli, the brain areas in which these stimuli were processed and the physiological consequences related to the nervous system, so that such areas can be associated with cognitive, psychological and emotional processes and can generate an understanding about the consumer (Lee et al., 2007 , Murphy et al., 2008 and Senior & Lee, 2008 . Eser et al. (2011) indicate that neuromarketing uses state-of-the-art resources in brain scanning to understand the consumer buying process. Schneider & Woolgar (2012) claim that neuromarketing is the newest medium used by marketing researchers to understand consumer behaviour. In fact, understanding consumer behaviour is the most recurrent purpose found in the literature reviewed. The second major important contribution of neuromarketing studies is to understand how consumers make choices during the purchase process. Lee et al. (2007) claim that neuromarketing has become a popular technology to establish the probability and non-probability of purchasing decisions.
Importance of neuromarketing to marketing studies
Neuromarketing has also been identified as a way of shaping companies' marketing strategies (Eser et al., 2011) . Publicity and advertising have been described as the areas of marketing that have benefited the most from neuromarketing techniques. Neuromarketing makes it possible to identify advertising elements that trigger positive feelings (Senior & Lee, 2008 , Fugate, 2007 and Ohme & Matukin, 2012 . In addition, it helps avoid elements that should not be present in the communication, such as elements that cause consumer aversion to the products. It also helps with the selection of visual and sound features, as well as the timing and selection of appropriate media (Fugate, 2007) . Neuromarketing has also the ability to identify consumers' needs and, in this way, develop more useful and pleasant products (Eser et al., 2011) .
Branding or brand positioning strategies can also be enriched with the aid of neuromarketing. Branding research is engaged in examining how brand information affects decision-making (Hubert & Kennng, 2008) . Neuromarketing can answer this question with a study to determine which neural processes are involved in the brain during the processing of brand information (Hubert & Kenning, 2008) . The potential of neuromarketing to adjust strategies of pricing and product development is demonstrated by Lee et al. (2007) and Senior & Lee (2008) .
Finally, neuromarketing is formed by a group of techniques that seek to identify the brain areas activated during a marketing stimulus and the cognitive processes that occur in those areas, as well as the various related biological markers. Therefore, neuromarketing has great potential to identify the causes of purchasing disorders such as compulsivity (Senior & Lee, 2008; Garcia and Saad, 2008; Fugate, 2007 and Fisher et al., 2010) . Other possible applications of neuromarketing include the development of more effective social campaigns, such as the encouragement of the use of seat belts in cars or smoking cessation (Orzán et al., 2012) . ISSN 1941 -899X 2014 
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Neuromarketing and Traditional Research Methods
Neuromarketing is recommended as an important and revolutionary form of marketing research. Fisher et al. (2010) assess neuromarketing as a type of qualitative research that produces graphic and quantifiable results. Bercea (2013) explains that there is difficulty in classifying the research in this new area as qualitative or quantitative and that the equipment types used and the research protocol adopted are the determinants of this classification. Regardless, the importance of neuromarketing lies in its ability to assess emotional processes. Thus, the technique provides access to richer and less biased marketing insights than other traditional research techniques, such as surveys, focus groups and qualitative research (Murphy et al., 2008; Hubert & Kenning, 2008; Eser et al., 2011 and Page, 2012) .
The vast majority of reviewed articles mentioned the advantages that neuromarketing has over traditional marketing techniques. In most articles, the ability of neuromarketing to access and assess information beyond the level of human consciousness was the most cited topic. This ability puts neuromarketing ahead of other research techniques because, according to some authors, the purchase process happens subconsciously (Butler, 2008; Hubert & Kenning, 2008; Fugate, 2007; Fugate 2008; Page, 2012; Morin, 2011 and Orzán et al., 2012) .
The second most cited topic in this category was the inability of individuals to self-assess. Lee et al. (2007) state that it is very difficult for individuals to express their feelings and other subjective factors. In addition, individuals usually cannot explain the origin of and reason for certain behaviours (Hubert & Kenning, 2008) because emotions are quite complex and often the individual is not aware of the reason for them. In a further challenge to marketing, the individual may not be aware of even experiencing a specific emotion (Murphy et al., 2008) .
The inability to self-assess is not the only problem faced in research; individuals are sometimes unwilling to collaborate in research. Individuals tend to transmit incorrect information when the topic is very sensitive or when they feel the need for social acceptance (Hubert & Kenning, 2008) . Thus, the responses obtained are not genuine; they are filtered by the interviewee's consciousness before being reported (Hubert & Kenning, 2008) . Neuromarketing represents the opportunity to overcome these obstacles, as research participants do not have control over the information collected (Butler, 2008; Hubert & Kenning, 2008 and Fugate, 2007) . Another advantage of neuromarketing is the speed and simultaneity of information collection. Some techniques of neuromarketing, such as electroencephalography and magnetoencephalography, can measure the responses of the consumer at the same time that they are exposed to the marketing stimuli (Hubert & Kenning, 2008; Lee et al., 2007 , Fugate, 2007 and Ohme & Matukin, 2012 . With this feature, the researchers can determine exactly which elements of the marketing strategy should be reinforced or discarded.
In the face of these specific characteristics of neuromarketing, the majority of the texts consider this form of marketing research more valuable than focus groups and in-depth interviews (Lee et al., 2007; Murphy et al., 2008; Butler, 2008; Hubert & Kennoing, 2008; Eser et al., 2011; Fugate, 2007; Fugate, 2008 and Page, 2012) . However, despite all the excitement about neuromarketing, it should be used in parallel with traditional methods of research. Individuals not only act according to their feelings, they consider the expectation of reward to make a decision in the short and long-term. The combination of both research techniques will ensure more valuable insights into consumers' preferences and the purchase process (Hubert & Kenning, 2008) .
Ethical Issues in Neuromarketing
In the same way that the techniques of neuromarketing raise excitement among companies, they also raise controversy related to ethical issues. Among the texts reviewed, the main ethical issue involving neuromarketing is related to the violation of consumers' privacy. Neuromarketing techniques may have the ability to read consumers' minds (Hubert & Kenning, 2008; Murphy et al., 2008; Senior & Lee, 2008; Perrachione & Perrachione, 2008; Fugate, 2007 and Javor et al., 2013) . Thus, companies would be able to identify and easily trigger mechanisms that induce consumer purchasing behaviour (Lee et al., 2007; Senior & Lee, 2008; Hubert & Kenning, 2008 and Javor et al., 2013) . Consumers, therefore, would become transparent to the companies, which, at any moment, could invade their private thoughts (Fugate, 2007 and Green & Holbert, 2012) . Another ethical question of neuromarketing lies in the use of the technique for commercial purposes (Lee et al., 2007; Senior & Lee, 2008; Eser et al., 2011; Fugate, 2007 and Morin, 2011) . In examining the cognitive processes related to individuals' consumption preferences, companies acquire great power to influence the purchase decision (Murphy et al., 2008 and Fisher et al., 2010) . Many texts cite the lack of ethics related to the possibility of neuromarketing creating irresistible ads and products (Lee et al., 2007; Fisher et al., 2010 and Fugate, 2007) . Neuromarketing would then represent a major threat to the autonomy of consumers because it would remove their defence mechanisms (Lee et al., 2007; Murphy et al., 2008; Fisher et al., 2010; Senior & Lee, 2008; Eser et al., 2011 and Fugate, 2007) .
The issues mentioned above relate to ethics involving the principles of neuromarketing. The institutions that apply neuromarketing, how it is applied and the audience surveyed are also grounds for criticism. Among the texts analysed, four indicated the existence of ethical dilemmas involving the application of neuromarketing by academics and physicians or the conduction of neuromarketing studies within universities (Fisher et al., 2010; Fugate, 2007; Javor et al., 2013 and Dinu et al., 2010) . Senior & Lee, 2008) . Consent from participants should also be obtained before studies are conducted (Senior & Lee, 2008) . The protection of vulnerable populations is also part of the concern regarding neuromarketing (Murphy et al., 2008; Senior & Lee, 2008; Eser et al., 2011; Fugate, 2008 and Javor et al., 2013) . Murphy et al. (2008) commented on the need to regulate the use of neuromarketing techniques on children and other vulnerable groups, such as people with neurological diseases or pathological disorders, people sensitive to advertisements and legally protected groups.
Finally, a concern that appeared in some texts was whether neuromarketing causes consumption disturbances. Lee et al. (2007) cite shopping addiction and over-consumption as problems associated with neuromarketing. In the face of all of the ethical issues involving neuromarketing, a solution proposed by various authors for better regularisation and acceptance of the technique was the adoption of an ethics code for neuromarketing (Murphy et al., 2008; Hubert & Kenning, 2008; Ezer et al., 2011; Morin, 2011 and Butler, 2008) .
Neuromarketing Techniques
Neuromarketing can be characterised as a new scientific field, essentially an interdisciplinary field that seeks to connect studies in marketing with neuroscience (Morin, 2011) . The area of neuroscience, in turn, is also interdisciplinary, in that it joins fields such as chemistry, computer science, physics, medicine, psychology and other related areas. There is difficulty in defining precisely what does or does not constitute neuroscience. Among the works included in neuroscience are studies on brain lesions, studies of the nervous system (not only the brain), studies of the genetic and cell structure of the brain and its neural circuits (Pickersgill, 2013) .
The scope of neuromarketing techniques must, therefore, take advantage of this diversity in neuroscience research lines, and studies should not be restricted only to the brain or to the central nervous system but should include all of the areas and physiological and cognitive processes. This scope is reflected in the diversity of techniques that should be considered as neuromarketing techniques: from physiological aspects such as perspiration, electrical conductivity of the skin, hormonal and neurotransmitter changes, movement and dilation of the pupil, movements of muscles (body and face), to even the understanding of complex cognitive aspects, such as the functional activity of specific regions of the brain by means of the analysis of different markers such as electrical waves, cerebral metabolism and its blood flow. This bridge between several lines of neuroscience and marketing allows each of these techniques to have enhanced or reduced applicability to respond to different problems that traditional marketing techniques cannot respond to, or respond to only partially.
Among all of the techniques, new and old, the ones that drew the most attention were the techniques that used brain imaging, and the results of these studies had great impact in both academia and business. One of the first studies that demonstrated this potential was conducted in Harvard in the late 1990s using some fairly invasive equipment called PET-SCAN (Zaltman, 1997) . Another important milestone project used another technique that also draws considerable attention, functional magnetic resonance, which is costly but not invasive equipment (McClure et. al, 2004) . ISSN 1941 -899X 2014 If no area of the brain underwent changes after having been exposed to an advertising stimulus, then this stimulus was not successful. However, if the stimulus caused organic modifications in a region, it can be inferred that there is a correlation between advertising and the activated emotion (Fugate, 2007) . It is flippant, though, to say that a specific area of the brain that lights up during the investigations does so because an image triggered certain emotions and patterns of consumption, as different emotions depend on different combinations of activations of neural substrates (Marcus, 2012) .
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Each of the techniques has advantages and disadvantages, often measuring variables that are complementary to better understand a marketing problem. Therefore, to obtain an effective result with neuromarketing technologies, it is advisable and productive to use combined techniques whenever possible. There are three types of neuromarketing techniques: those that measure the metabolic activity in the brain or related to it, those that measure electrical activity in the brain and those that do not measure brain activity. The main neuromarketing techniques are, currently, the following:
• Functional magnetic resonance imaging (fMRI): the advantage of this technique is its ability to measure deeper and smaller structures of the brain, i.e., with high spatial resolution.
Along with the technique of electroencephalography, it is the most employed technique to measure brain activity in the field of neural science. However, the use of this technique is expensive, the equipment is not portable, and the environment makes it difficult to conduct the experiment. This technique requires a delay of 6 to 10 seconds to record the processing of neurons, which represents a great disadvantage with respect to several marketing stimuli because these numbers constitute low temporal resolution (Ariely & Berns, 2011) .
• Electroencephalography (EEG): in this technique, electrodes that measure the brain waves associated with different states of stimuli are placed on an individual's scalp through bands or helmets, and these waves can be measured at small intervals up to 10,000 times per second (Morin, 2011) . In addition to having the advantages of being more widely available, being less invasive and cheaper, EEG presents greater validity in the measurement of emotional styles and the detection of psychopathologies (Kline, 2004) . This technique features the possibility of synchronisation with the stimuli, and the equipment is portable.
The weakness of this technique concerns the measurement of deeper brain structures; it can only record more superficial electrical signals. Therefore, in contrast to fMRI, EEG features high temporal resolution and low spatial resolution. ISSN 1941 -899X 2014 www.macrothink.org/jmr
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• Positron emission tomography (PET): a technique with validity and spatial resolution similar to those of fMRI. However, radioactive particles (positrons) must pass through the participant for the collection of results, making this technique highly invasive and difficult to use in neuromarketing (Lin, Tuan & Chiu, 2010 ).
• Magnetoencephalography (MEG): this technique is based on the expansion and mapping of the magnetic field created through neural activities, electrochemical signals between neurons. Similarly to electroencephalography, magnetoencephalography has excellent temporal resolution; however, its spatial resolution, while not ideal for measuring subcortical areas and deeper areas in the brain, is superiot to that of EEG (Morin, 2011) . In contrast to EEG, when conducting MEG research, individuals use hyper-sensitive sensors to measure the electromagnetic field without contact with the scalp. The cost of the acquisition of the necessary equipment and of the magnetoencephalography session is very high, which contributes to the greater popularity of EEG than MEG (Crease & Robert, 1991) .
• Eye tracking: increasingly used along with other techniques such as EEG and fMRI. Advantages, this method is able to measure the focus of consumers' attention, the pattern of visual behaviour of fixations of the gaze, dilation of the pupils, focus, and microfocus; in addition, the equipment is portable. Among the main disadvantages is the fact that it is not possible to understand what emotions are associated with the areas that were the focus of attention, and not deducting, automatically, that focus necessarily represents higher visual attention. Some of the data of interest to marketing in relation to this technique are the time that the subject spends focusing on the object of study, the measurement of the pupils, the areas and the frequency of observation of users in the stimuli presented (Nenad, 2011 ).
• Facial recognition (or electromyography): a technique still not largely used in neuromarketing that consists of measuring facial muscle movements that are imperceptible to the human eye through electrodes placed on the muscles of the mouth (zygomaticus minor and major) and on the occipitofrontal and orbicularis muscles to check the type of emotion (happiness, sadness, indifference, pain, etc.) (Melillo, 2006) . Among its advantages, the ISSN 1941 -899X 2014 www.macrothink.org/jmr 213 following can be emphasised: high spatial resolution, growing credibility for use in the analysis of different affective reactions to visual stimuli, reactions of taste, smell and hearing, human interactions and behaviours. One disadvantage is that the electrodes fixed on the face may inhibit some facial movements. Another important disadvantage for use in neuromarketing is the double meaning of certain expressions, which invalidates a standardisation of single expressions correlated with specific emotions, restricting studies of some more specific emotional reactions (Jones & Beer, 2009 ).
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• Cardiovascular parameters: this approach records the heart rate and its variability, blood pressure, interaction between heart beats and pulse transition time to infer emotional and attention states of the research subjects (Lindstrom, 2009b ).
• The galvanic skin response: this technique measures the objective excitation caused by an emotionally relevant stimulus. The central nervous system is directly connected to the reactions recorded on individuals' hands, and this method is able to identify the neural responses that precede certain emotions, such as happiness, sadness, fear, anger, disgust and indifference (Banks et al., 2012) .
Practical Applications
Neuromarketing has generally been used to objectively identify consumers' preferences. Although companies are reluctant to disclose their studies of how to improve marketing strategies, several practical studies on neuromarketing were cited in the reviewed texts. Many of the studies were related to marketing communications, like the ones by Lee et al. (2007) and by Fisher et al. (2010) .
Another study demonstrated that the presence of celebrities or people considered physically beautiful in advertisements activates a brain area involved in the process of recognition and creation of trust. Therefore, the conclusion would be that famous or attractive people influence consumers' preferences, resulting in the purchase decision (Hubert & Kenning, 2008) . Pictures of attractive women activated the area of reward and well-being in the brains of heterosexual men. This area is similarly activated when people are exposed to pictures of children and puppies (Hubert & Kenning, 2008) . Perrachione & Perrachione (2008) stated that irrelevant messages reduce consumers' positive responses to a product and that those advertising elements that lead consumers to relate to themselves cause positive responses. Another study also showed that expressions of fear and danger activate a brain region that is responsible for the removal of behaviour (Hubert & Kenning, 2008) . These discoveries help companies to modify and select their advertisements ISSN 1941 -899X 2014 to include elements that help the brand to be more easily remembered or assist in the retention of consumers' attention (Lee et al., 2007; Perrachione & Perrachione, 2008; Eser et al., 2011) .
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According to Fugate (2007) , neuromarketing helps companies identify elements that are neurologically engaging in a TV ad. Companies assess the images, phrases, sound effects and music to develop advertising campaigns that are more appealing to consumers (Fugate, 2007) . Ohme and Matukin (2012) say that there are three ways in which neuromarketing can assist in the development of advertisements: (1) referential analysis, which seeks to determine the best way to talk about products and brands in a commercial; (2) vertical analysis, in which the advertisement is decomposed into images and sounds to identify which advertising element is more powerful and the types of emotion caused in the consumers; and (3) horizontal analysis, in which different versions made for the same commercial are compared, and the impacts that each one has in the brain activity of participants are measured.
Another use of neuromarketing that is widely reported is in the development of products and services according to the desires of consumers (Fugate, 2008) . One of the most frequently mentioned cases among the authors was the experiment ordered by the Daimler-Chrysler company to evaluate car models preferences (Lee et al., 2007; Fisher et al., 2010; Garcia & Saad, 2008; Eser et al., 2011; Fugate, 2007) . In this study, fMRI results showed that areas of the brain linked to reward system and well-being were activated by products that have earned reputation as a symbol of status, luxury and social dominance (Hubert & Kenning, 2008) .
The texts also indicated that neuromarketing techniques are quite effective for pricing, sales and promotion decisions. An interesting phenomenon happens with the determination of prices. A similar price level can be regarded in two different ways by the consumer. A high price for a given category of products, for example, can be perceived as a feeling of loss and, therefore, prevent consumers from purchasing them (Hubert & Kenning, 2008 and Javor et al., 2013) . Alternatively, a high price for a given product may be understood as an indicator of quality and improve the value of the product and, therefore, increase the likelihood of purchase.
A frequently cited study concerns the differences in the prices of wine, showing the role of price in the perception of product quality. The study presented wine samples with different prices, and it was requested that the wines be assessed according to preference, while brain activity was measured by a fMRI device. The brain areas linked to the reward system showed higher activity when individuals believed to be drinking the most expensive wines (Perrachione & Perrachione; Garcia & Saad, 2008; Hubert & Kenning, 2008) .
Research on neuromarketing has also been intensely used to determine branding strategies. For example, it was found that brain areas related to the reward system are more activated by brands that evoke self-identification in consumers (Perrachione & Perrachione, 2008) . Another aspect associated with brands that neuromarketing can assist with is the definition of brand names and logo elements (Perrachione & Perrachione, 2008) . ISSN 1941 -899X 2014 Neuromarketing was also used to understand the mechanisms underlying consumption loyalty. In a study using fMRI, consumers had to choose the retail brands they would like to buy from. When consumers were purchasing a brand to which they were loyal, the ventromedial prefrontal cortex was activated (Hubert & Kenning, 2008) . This area is associated with the reward system.
Finally, some studies have demonstrated what factors lead consumers to choose certain brands and products (Lee et al., 2007; Garcia & Saad, 2008) . When viewing the brain areas activated by different brands and products, researchers predict what feelings and emotions are correlated and can predict the choices consumers will likely make (Lee et al., 2007) .
Limitations of Neuromarketing
Similarly to any other new science, neuromarketing suffers from limitations and the mistrust of the public. According to the texts surveyed, the main limitation of neuromarketing is a lack of credibility of information (Murphy et al., 2008; Fisher et al., 2010; Perrachione & Perrachione, 2008; Hubert & Kenning, 2008; Eser et al., 2011; Fugate, 2007; Morin, 2011 and Javor et al., 2013) . Currently, a wave called "neuromania" encompasses several fields of knowledge. Javor et al. (2013) and Fisher et al. (2010) say that many sciences use the power of the prefix 'neuro' to overstate and legitimise their results. Javor et al. (2013) explain that the phenomenon they term "neuroculture" refers to the creation of new science branches by combining neuroscience with other fields of science, arts or humanities, such as neurophilosophy or neurotheology. The same occurs with marketing. With the excitement of neuromania, scientists try to provide explanations for certain consumer behaviours and actions, always based on neurological processes (Javor et al., 2013) . However, the results hardly change or add to the results obtained by traditional research methods (Hubert & Kenning, 2008 and Senior & Lee, 2008) .
Few studies about neuromarketing have been published, and little information is available (Lee et al., 2007; Fisher et al., 2010; Eser et al., 2011 and Fugate, 2008) . The great majority of the information is published by neuromarketing companies or academics who work in these enterprises (Javor et al., 2013) . As a result, the findings can be biased to the benefit of the companies themselves, putting the credibility of these findings at risk. Another factor that affects the credibility of science is the methodologies applied. Senior & Lee (2008) say that neuromarketing, as well as other forms of marketing research, is based on statistical data to prove its validity. As different statistical procedures may lead to different results and the rejection of certain hypotheses, neuromarketing companies can influence the results of the research (Marci, 2008) .
Many authors also say that because it is a very complex science (the study of brain processes related to emotions), little can be generalised or stated with certainty (Murphy et al., 2008; Fisher et al., 2010; Senior & Lee, 2008 and Hubert & Kenning, 2008) . In fact, the uniqueness of individuals influences the regions where they process certain emotions and how they do so (Lee et al., 2007; Perrachione & Perrachione, 2008 , Hubert & Kenning, 2008 and Fugate, 2007 .
The moment and the situation in which an individual receives marketing stimuli also cause the stimuli to be processed differently (Fugate, 2007 and Lee et al., 2007) . For example, if the individual receiving the stimuli is in a calm environment, such as in a laboratory of a marketing research company, the activated areas of the brain will be different than if they were in a purchase environment evaluating the options in the midst of many others (Lee et al., 2007) . Therefore, an important limitation reported in many texts is the lack of a model that shows the areas of the brain activated concomitantly with the emotions felt by the individual (Butler, 200 and Senior & Lee, 2008) .
In addition, even if neuromarketing could identify the exact emotion processed by the individual, the reason why a given stimulus triggered the emotion would not be revealed (Butler, 2008; Perrachione & Perrachione, 2008 , Hubert & Kenning, 2008 and Eser et al., 2011 . Another limitation is the difficulty of developing experiments. Among the difficulties are the costs of neuromarketing and regulations regarding the performance of neuromarketing research (Hubert & Kenning, 2008) . Because of these costs, individual researchers cannot develop their research without the support of companies (Hubert & Kenning, 2008) . This fact limits the amount of studies and the unbiased nature of the information. As for the regulations, some countries require government approval to carry out this type of research (Babiloni, 2012 and Hubert & Kenning, 2008) .
Final Considerations
This study had the following purposes: identifying the main existing definitions of neuromarketing; identifying the importance and the potential contributions of neuromarketing; demonstrating the advantages of neuromarketing as a marketing research tool compared to traditional research methods; identifying the ethical issues involved with neuromarketing research; presenting the main neuromarketing techniques that are being used for the development of marketing research; and presenting studies in which neuromarketing research techniques were used and identifying the main limitations of neuromarketing.
In the identification of the main definitions of neuromarketing, it was observed that the term has been described as a field of neuroscience or, more precisely, a sub-area of neuroeconomics. It has also been represented as a tool for commercial purposes and as an instrument for the acquisition of scientific knowledge. There is still great difficulty in defining what does and does not belong to the field of neuromarketing research. It is clear that there is an overlap with some areas of interest in marketing, such as studies classified by the authors as belonging to neuroeconomics, neurofinance, or social neuroscience. Neuromarketing was identified as a form of marketing research in which conscious and subconscious aspects of the neural and physiological responses of participants are assessed to solve marketing problems.
Neuromarketing was identified as an important tool to help clarify and understand consumers' behaviour, having great potential in the area of communication, as well as the potential to identify consumers' subconscious needs and thus create more attractive packaging, pricing decisions and more efficient brand positioning strategies. In general, the ISSN 1941 -899X 2014 great importance of neuromarketing lies in the ability to fill the gaps left by traditional marketing research, such as in-depth qualitative research and focus groups.
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Among the advantages of neuromarketing over traditional marketing research methods, neuromarketing does not depend on the consumer's ability or desire to report emotions. Another valuable element of neuromarketing research is the simultaneity of information records with the identification of emotions processed in fractions of a second, which enables the demonstration of the triggering factor of this particular emotion.
The main ethical issues involving neuromarketing are the violation of the privacy and autonomy of the consumer. Another ethical issue found is the presence of physicians and academics conducting neuromarketing research for commercial purposes. Concern regarding the exploitation of vulnerable groups, such as children, was also identified as an ethical issue.
Concerning neuromarketing techniques, functional magnetic resonance (fMRI) was the technique that most attracted the attention of scientists and companies. Other commonly used techniques include electroencephalography, which is widely used to determine the effect of each element from television ads, and eye tracking and galvanic skin response (GSR) measurement. Other techniques presented, but used less frequently by research and consulting firms, include positron emission tomography (PET), magnetoencephalography (MEG), facial recognition, and the measurement of cardiovascular parameters and neuroimmunoendocrinological activities.
Experiments were found using these techniques in the areas of marketing related to advertising and publicity, elements of communication, new product development, packaging, pricing and promotion strategies, brand positioning and the forecasting of consumer choices. Finally, some limitations were identified. Many neuromarketing experimental results are inaccurate and biased. Furthermore, there is a high cost in the development of neuromarketing research, which leads to experiments with small samples that limit generalisability. Moreover, there is not a framework to relate the marketing stimuli to the emotions processed and the brain areas activated.
In conclusion, it was seen that the presence of neuromarketing as a marketing research tool and people's interest in this field of science have increased in recent years. With more studies about neuromarketing being conducted and their results disseminated, it is possible that more companies will join the neuromarketing efforts to have better designed products and more effective advertising. Therefore, neuromarketing efforts can help the understanding of many kinds of complex buying behavior. For example, one does not fully understand what types of "triggers" lead individuals to use their intuition in certain situations, but not in other ones.
The comprehension of what rationality or irrationality levels occur in consumption decisions can also be enhanced. The better understanding of the brain cognitive mechanisms by means of the new technologies discussed in this article has the potential to explain many of the major issues which marketers seek the answers.
